Heparan sulfate proteoglycans modulate monocyte migration across cerebral endothelium.
Heparan sulfate proteoglycans (HSPGs) are known to participate in a wide range of biological events, including cellular trafficking. In this study we report that in situ cerebral blood vessels highly express HSPGs. Of the syndecan family, syndecan-2 is highly expressed on virtually all brain vessels and syndecan-1 and -3 are only present on larger blood vessels. These endothelial HSPGs have a functional role in monocyte diapedesis across brain endothelium, as assessed in our in vitro adhesion and migration assays. Our data indicate that heparin prevents monocyte adhesion to brain endothelium by interacting solely with the monocyte. Transendothelial migration of monocytes can be prevented by preincubation of brain endothelium with heparin by enzymatic removal of heparan sulphate side chains or by inhibition of cellular sulfation. Blocking of G-protein-dependent signaling in the monocytes prevented monocyte adhesion and migration to similar extent, suggesting that G-dependent signaling may be involved in HSPG-mediated monocyte adhesion and transendothelial migration. Our data demonstrate that brain endothelial HSPGs have a modulatory role in the transendothelial migration of monocytes in a direct and indirect fashion and may therefore contribute to the formation of neuroinflammatory lesions.